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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a Cu-AI sintering material improved in sintering 
processability and good in dimensional precision and, as a result, to provide a sintered sliding 
member and a composite sintered sliding part having high strength and excellent in wear 
resistance, seizure resistance and corrosion resistance thereby. 

SOLUTION: This Cu-AI sintered material contains, by weight, 1 to 12% Sn and 2 to 14% Al. 
Moreover, the sintering material is sintered and joined to a back plate part to be obtained the 
composite sintered sliding part. 
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[IS^ili] Cu-Ai3HSett»-eftot, 1-1 

2li%0Sn^r, 2-1 4II%0)A I (b^tl) 

[lf*H2] s nCDmimm&mzti-t&A I (E^AqI 

18. 5^2. 5x (Al H%) + (S nli%) 

[B#a3] T i fccfct/s i <Do*><0 iaiU±ab^ * 

*1-P*IT i ; 0. 3-511%, S i ; O. 5-311 

■iBft«*3^»*Lfciiiii-efc*il*a2*fci*3izE 

IB£«&1*a££4ifC«fbtt£4-5L4Mn. Ni, Fe 

EattJfetttm. 

P ; 2M*%JslTffia»4n**L*W3ft«3-5a)3*a) 

[IS3RII7] P, Zn. Fe, Ni, Co, 

Mn, Be, Pb, Mo, W, Mg, A g (0 5 *> (D 1 fl 

[»*H8] ffii&aJfZfflL>f>ti^IS^II1 -7<D5*> 

[1**119] 1 - 1 2lfi%<Z)S n 2-1411 
%(DA I i«*t*Cu-A I - S n 3RBMS»»36<» 

o] t i t$£zfs i a>5%«nai2Lt*«. 

■**l-£*lT i ; O. 3-511%, S i ; O. 5-31 

£*§£il£#&£<t tic^btl£4-*3Mn, Ni, F 
1 (=En<0«ftttttflB««. 

tfP ; 2ll%UT«ann»4l«RMg~ 1 2(7)5 

*a>^-r*i^icE«a>«d««a»»». 

[IS3jtJl14] P, Zn, Fe, Ni, C 



o, Mn, Be, Pb. Mo, W, Mg, Ag<7)-5"fc>0) 

y $ ^*<D»»rit#<D 1 gmJirt^r S4x£>tt#Ji 9 - 

i 3o>3«a>^rtL^fcEtta)a«ttttaiMtt. 

5] Cu-AI ^**»**fcl±A I »5R 
*JBlvC. A I *<2- 1 4lS%ICfc£cfc 3IC»/ID**1 

fflftU:B« Lfc«»*Frt-<? 8 0 O"CJ5l±0);aJtl?-ta>K 

ftff«to>naff rc««a« LTft4»*a 9-1405 

%ai*r;h4McEaa**j^aM**r. 

[ts*if 1 6 ] mE»*»*to)rta»^a)««fStt* 

14. «TEK*«»i:ffitt{*:^<7)MfciS3fl)*JB***^ 

Lrff*3*i*»*flii 5icEtta>a««»anff«. 
[m*H 1 7 1 nea 3 a>±m*&\** *a < * 
ea*aa^te^TWEji*»*ri:»*-r«icj&B3tj:» 

ts#n 1 e i=etta>**ttttaiMM*.. 
ftttttaaatt. 

[R*4t 1 9 ] mEXftfftt*<fl-e&«n*qi 9 - 1 

s <z> 5 L>r*LAMcE«oa*«eaniffl»« 

[»**2 0] S n £5- 1 2ll%tSt«tB« 
0 C u - S n ^*»5fc*fcl*?-g*»** MS±fZ»ffl' 

7 o o-cia±a>aji[-e«tt«*Lfc*a)sa*»*t^L 

TffllV ^0)a*»*t±|Z2- 1 411%A I SffilCH 

a**ifcWEcu-A 1 3R«*»5S*a#Lfcai=. 7 

o o°cja±-c©«« ■ 'ml 7 o o°cia±"e<z)«ietiL 
< iiEIfeitf7 0 o°cj^-hTco^co#xfi^JSLr 
fc«ni#* 9-14 iziEmaym^m^mm^o 
[H*a 2 1 ] «fe 7 o o°cju± • Km, 1 
o o°cja±-c<&«tt* l < it&mt$&Tj7 o o°cm±-e 

<0««<0#XfI£2EJa±l»yigU Cu-A l^fjlg 

fBBlO^PlSftfitt * 5 5 * p >l2TFlc«|BHb-r -5 1 1 

tic. 4s»«ff* 9 o%isi±izsaaik-r*i«*a2 o 
i3EKo>a*«iea»«B*t 0 
ti§5fcii2 2] «*$H v 1 o o)n±\zWitb. mmtt 
tt*a»s-frTtt4gi**2 1 rcEtto>a«a«an0 

[11^112 3] CuMCAl ; 8ia%Ja±0)i9^ 
^^^tC u - A I 5R^*»**5cfc«/Sfc fiA , »^ 
^^t*CD?g^<»^T-A I ; 2-9lS%tg^a^SiiDLfc 

»HftfcB»Lfc«e^wtf7"oo o cja±a)aST?A i 
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*<?H£1--5«J:?l=*;h.*W3jtJS2 o~2 2tf)-3*>aHvr 

[000 1] 

*ttMIIMHtl=IIL «fcy»L<l*K«a. IftWtE. 
fiL^ft^f^-sroicjiLfcc u-a i 

[O 0 0 2] 

[&3fe<7>£ffi] A I *fl«ftl*« SfflJS. H*H. HX 

<m*£*i-cfcy* t yt>i+cu-A i - 

Fe-N i -Mn^<2tCP#:g^j2X^£;hTl>T. 
J I SIZfcL^TtiA 1 BC 1 - 4tLt«5t**lt^ 

[0003] fcfc. BB5i*fffltlfii:Lr. WDRBB5 6- 
1 5 2 9 0 1 #^tt*5cfcl/4*BHBa5 6- 1 5 2 9 02§ 

O. 0 5-1. 0 P * »iPt 4 c i: ic J: o t « 

mzmi, mm.. wttrcflMifccu-A i jk 

$ ft * cfe 5 1= L fcttfBtfBfls* * *iT 4 . 
[0 0 0 4] t:^t\ «^*&*S«g»»£ LTI*. « 

<d $c ft d - =y m i ^ r < - as 6*j i c » j m * *l T I * 4 o 

[0 0 0 5] *fc % »»««©f*««^^*>ia)J:5 
4„ Z a>aft*«-ett*ffiETtf L 

»^^i/iic*6ica»fin»atJ6Lfet.a)3W«ffls 

[0 0 0 6] »DBffT»#-e««**i«T^5» 
fiXIM ffittfBMffitt £ L X It. *>8B¥ 5- 1 5 6 3 8 

0)1*. ffl{*a»ja»i: Lta)»»A<3-8li%, A I 
*<5-1 3ffi%, Fe^3-6li%, T i *>< 0 . 1 

tttti*r=ttiEA«liiiLft^&r;us*MiKflMlla>xa 



Sfc*B*i:i:*lc3SH&»**ia4«*:dl^«fift*ixT 

T. a«»IiT i (TiH) LTSlDU %*S 

^fc«±-r**«(Ccfcor A I M<7)A I 2O3M 

LT«ffir4J:5K**iTl*4. 
[0 0 0 7] 

[*MA<»»UJ:3i:-r*»H] L*Ltt*<&. iS5S 
»#*ICA I 2 0 3*%iltiSWl<, * 

a i Wfi^*i:: < fcoT«£ft»tt*ft4^£i*BltT?fc 
4 0 z<DZkfrt>. a 1 *flXa>ttlt**4<Mi::lM 

( r5kfTit*l»*»**J P 7 9 ~ P 8 2 . P 2 5 8 ~ 
P 2 6 0, 3Ptll, BSfP6 0^9^ 1 0Bf§*r) It 
l*4£?lc. Cu-A I «<7)*e«»-(?l±*ISftlwH* 

[0 0 0 8] A l;W;ii:LtCu 

6. 5 41I%AK Cu9. 9 2 Ii% A I 

1 0 0 0 0 CiU±(Dig;^-C(0^lCj:oT^ 

^b*i±**at«#LT^« ( rfe^fc^t/»^;^^j 

2 9|, No. 6. P21K 1 9 8 2^) 0 L*U 

[OO 0 9] £ bCl. IfflBBttBHRB 5 6- 1 5290 1§ 
4*«*5<fctf»BllflB5 6- 1 5 2 9 0 2#^«fC|B«6!) % 
IS'MS. (6-911%) (DA I Bft>ttl»m£ttft*4» 

OH^tpOai^lCfc^^aiC. Cu-A I ttfflEH^* 

*t*5 4 8 o c-c(0*asfB*isi»+/=tia)t?fe*^ ca> 
[0010] <-r*fc» 
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[0 O 1 1 ] ZiCDZLti*. TtoKtelHW 5 - 1 5 6 3 8 8 
^»5fclC0. 1-1. 5li%(DT i HjaDLtllg 

tt©SfSBofcCu-A I XiDttffilttW^ 5k 

5 IcJjoI±*)£c£ y 19**-fr*i«fte«:a)«fi<b«4 
pr*6-efc*A<. *fe*tt*>=3XhO)l!ljft^6atoT^FfiJf= 

title *yttittt^tta)«tt«as«ift-r4a) 

tfBttf::&«£l*3HBjA4<fe«. 

[O 0 1 2] «TE#BH¥5- 1 5 6 3 8 8 -^^ffl 

inlaws 3~8M%a>«t»£**rr*A i mxk 

HmcO ffl H<Z> tz &h I c . JJDJE L b <0ffi*S fc «fe I// * 

[0 0 13] £Ktttt0£ts]y&B<D£tla-7 

[0 0 14] PbO)ft»*f**t LT. 3-8ll%(Dl 
l-HU lftO)#(l|[lZcl:ot«I«»A«*S<4oT»i 

[0 0 15] JU±(Btlj5^*>. ffl7»»JA<«I*tfc^-C*,fll 

■CfeU. BR««H#B«:?*^:il=-»BB**lTl* 

[0 0 1 6] fcfc\ K*itfi»jfi*4a)«««»{bizj: 
«S»«ffio)a«icHLri±. SlftBE^SA-ciB^Zn 
**ai=**-r*»*JiH***K«flEi=««{b-r*a> 

tztb\z s ffi mm &9}*itz l» T? * *f* * BtL 

[ooi 7] *360!id\ z©* 5 ftHBjft 
tf>rz3te$*ifc*,OT% cu-ai 9Ktttttt»attlStt£ 
*»LT^a«jBa)ft^flltt»»*««L, chic * o 



MSa)M*Rtta)n±« »*©B±ttJt***Bl*iL 
Cu-A l«BBIzJ3lt4J:y«lltti8«tUl«* 
ttfc (ar + £) -ffi. 5ffifccfet/t*tbO)*»lC*llBPJ| 

I*. Cu-Zn, c u -A I ttBHI-tilBttSFftTl^ 
£5\zj3tt0§,<\t0 f ffilc^UT>1M hfctt**:: 

* * tb x $ ffi 1 1 b k -r ^ c 1 1 -r ^ o 

[0 0 1 8] 

[bb*«sw &tztb<D^&t$*vttm • am] me a 

M «f=»lc. ffi 1 SfcBJIIz J: Cu 

-AlS««tt«tfeot, 1 - 1 2:1S%CDS n t. 
2-1 4fifi%<0A I b£'£&-rZ>Zb$:imk-tZ>i, 

[0 0 19] ZCDlg 1 JfcBJlCfclNT. Sn(Dmnmm% 

i^^-r^A i (D^ams%ii. 

18. 5^2. 5X (Al M%) + ( S n 

[0 0 2 0] ltfllSlg 1 ^BJfCftl^Tli* T i fccfcl/S i 
<D5*>(D 1 flfcl±7b<. f^lftLT i ; 0. 3~5li 
%, S i ; O. 5-.3«*%0)KfflM-e#fl**i^a)A< 

*amHb**^»«Lfc«B-e**a)3W»*LL^ 2* 
IC £ffi£2c5£<b£-tK /? = ff + ro««fS6B*B&-a- 

5itti:«fttt*4^«Mn. Ni, Fe«<Dj3c#*< 

5sa%mT(D®5K-e#w^n4co7!)<$?^LL> 0 

TffiS3SJlD**l«a)3b<»*Ll^o *6I=. P. Zn, F 
e, Ni, Co. Mn, Be, Pb, Mo, W, Mg, 
A g(Do*><D 1«JSl±a)^*5c*tec*:tf/*fcfiWC ? 

[0021] *fc, ttE«BBlcB«tttt««aBlt«l 

[0 0 2 2] *§&BM\t. !£]&1k<DXZr') 9 
thX&Ul^A I t L < li A I a I 3Si: L/=» 

^(cfc^Tt. Cu-A I S*ett#eDB»£Bfrat-r« 

tL<li4K^^1±4SnfcJ:tf:/^fcliS i 
7C^<t LT^JfflL. ^ blZT i , Ni, Mn. fiMfcSfO) 
te<D^*5c*^(D«fffllC < fcoT^fgttlC®tLycCu-A 
I *«e*t»*»4Ci:*prt6i=Lfct(7)T?ft4. JUT 
IC ^COl$$ffllcoL%Ti3i-<>5)Z < t .b-r^. 

[0 0 2 3] (1) A I BtD«acrcj:«js» -tt«*n 
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4#Hfl2 0 0 1 -2 7 1 1 2 9 



j8W^ (13. 9li%A I ) £«JBU Cu- 
8I1%A I tt««0)fift«*S4 t o n/cm2^/$ 

y. *ss^bO)iiyttsLfl*fz^a(Z)iisa35<ft«**L4 

C^^ofcc dftl^ftLT, A I |»*S*i|fflLfc» 

< a < . «»«0)»1B»»35<«l«-C**Ltf A I 

"C. *SMB-C?li. A I t, L < I* A I &4»*SA I Mt 
Lf:Cu-AI Xtttttt*t£BBLfc. 
[0 0 2 4] *fc % rt»tt<D*«ttlZOl*TI4. BllC 

*r»a>**tt€- 1 ooo°ct?iH-<fcjss. crJ*ts««* 

®£ £IC % i3$fi(DCu 1 411%A I S^t^^O 

Tx + #) -fflffl«icft4 8a*%A i 

-cu-iit%T i htm*, ffirai^t^cfcy t**a 

[0 0 2 5] ®A I »*£«ofc«M8#<Dtt»tt*M 
C u - A I ~5c^!l*.1g«3RlZte^T. 1 0 0 0°Ci^TCD 

*<C u - A I ~7C^CD^^;U® ( 1 O 3 7°C) iCiftl* 1 

o2o°c-T?r*. &ihmm (8. 5H%ad icsi^ 

a)0)«IStt3&<J:y«it**L*^t*<^ofc. VL±0)Z 
tfrb. HA I JSOCu-A I $*|»5R*A I »t L 

*B<DSg±T fc o T % J»tttt)5<ffiit * *l« Z t *<3b*x o 
£S£££-t±£Sn, S i *(7)*5fe5c**»*n-Tl>Z tie 

Coo 2 6] (2) «IStt»c&iS-rT i aiJintDRW 

Cu-AI (C3SS%^-e<DT i aftKDRSSiB^fctt 

i 0 o 0°CKiT0)!»*g^frT?l4, TiaWMStttfi 
JILT. «»(*©IB*ftrc*#-r4J»*l4«B**Lttl^ 
Cu-AI S0)#a;BJK 1 03 8 °ClCi5lN 1020 

■fco>*ttTi4«M:Tr*. c^i4mao c fc5lcT i5SAa 
i3j:**aa*a)«TicjBH-r*ti<7>-efcy. t i c^m 
aasiraic < fc*f*ffli4A i <D*«;iffiiaT;a*-c<z)**^ 
B8?>H/«:fflaffiH"ca)tia)-cfty. t i oJUkBtt^it 
r*i4cu-A i S(o«ett*+»«za«-e#ftL^tA< 

[0 0 2 7] (3) «8ttl:&lStSnSlDa)Bl 



4>* fll£!itf>T i H»*a)a»7?«B**i/c<fc5l=:+»a 

®a itt^BBCOKlbttB^ttttBVoBB^IIBLr 

■eBB-e#*itf. tt«kttOTi*rc**<*:y. ttBtt^ 
iljidtu iSffiSfb (JKB) ttffltf«4i4. 
©m37uf?§l4. Cufl)B*safl:«T*t5ti:t 

■r*B»«BM£l*C ttfff* Ll*. 

<3>SB3 5c*l4* £A I TclRttD^Biaftdtt*^ 

®!&3 7tmt£?f-f &A i 5£*35<*«Mft*«!l*^fiEL 
rt. Mmft*tta>Mjai^tt«BflCJ:y4i1EL^C&. 

[002 s] t y^it. i o oo 0 c-ea>«*e-ei4tt5K 

*%SnJ2Lt* 9 OO°C-C0)flHg-ei4»1 1lI%Sn 
Btt-e«B(B3l»j|(^nB$4x«^ T i (DSiraiz.fco 
TS nttftSSffigftftSttcJ: y»»lcaUl*J:5l^ft«). 

C u-10AI-3Sn~1Ti tfl4. 10 0 0 
°CT\ *fcT i *3M*%^iia-j--6t 9 6 0°CT?H* 

[0029] z<Dmmit2i<Dm&iz&z>t><»-e&z> 0 -f 
<<*+»«) a>-a««««ky«fflfliic*-cgisrTifa 

SBlcBft-r45c*-efcy. *fcA I tl4/\>-b><D« 
Si (A I -Sn-5c^) **&¥3R$*l«J:5lC. 

lcfeOT0)*B»L«3*^ B«©i^r*ticet^ 
»j4L*l*fctf>lc* mil£\z£ ZM&ittf&ZZiz-otiT 
©fcft. Sn*ikfi)Btti-ei4ttMfiB{*ffl«SI91-r4a) 

B*«ii-r4a*3&<#a"r*j:3f3fty. *<7)*s^tL 
t\ sna>*tt«j»3^«fcyB»icttofc4ia)T?fc*. 

[0 0 3 0] mB«BfF««tWil4fc»lz % s 
n. A I a>'>«c< ttif%63^-»t»*qa»ic5l** 
57cS^'>a^*n-r4c:tA<»*Li>a)r. wet i t 

|5]^CDf^ffl^jF-r5t^t IT, Mn. Ni, M(Fe 
-2 5li%P) (DStom&tiLtBLtztf* /\>4z>C0tt® 
®^#%IC-rnii. CH^i^^lC^. Fe, Mo, C 

o, V, C r VKDUMItA Mbfttt^S nit^m^mfS. 

[0031] s no>»jto«t ur(4. j»e;aa*<i o 0 
0°cifi^tLT. ttttlzsSfB«B«d««0)l=«B«:fl 
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/MBO)ajt[±/\>-bi/a)ttffl[BI$#*lz-r-&i:. 111 

[0 0 3 2] SnOiiDCcfcoTCu-A ! ~tc 

< kb$fttfft&Ltz (ce + 0) -^m^^-Xlzi- 

u Ai^sn t&mmit&ty&Bf&-f%mi&<DT \ m 

51 -T -5 d £ tf&WT- £ 0 

18. 5£2.' 5 X (A I 11%) + (S nli%) 

[0 0 3 3] T i iim^(DJ:5lc^>f-El^$-fqi 

«Bi-**4a^^^a*pa?*L4fc*i)ic -tcDa*n*i±o. 3 

mm<H>)cL±t-fZ><Di)W&Ll*o *tc. jfcAQgtfl OS 
flMbMBSKf I* £ 5 lc 5 MS%mTI::KP*_3 y 

C0034] ( 4 ) mmfe\z&&?m$k'£&MiB<D&w 

y =btt\ cfc * p <d sUta I- «fc o r li&IB*>TS3t*>« 

&&<DWmmm&igitoz>t t tic. co>«is*f*«eB# 

■T S C <t I z J: o r ff2 j£ * ^ 3 fcfc TL £ fij ffl -T 4 d <t *<*r 
LT2MM%^iffi^^ii^lztt. ;lfEttS?LA<^ < ftyffl* 

rimaizft y ig j?r»* l < m^^mmmitp 
co 03 5] (5) «ttttic&is-rs imuo&w 

S i ;^iJD05^@fi. jfraiCEA I tS&lfC ulC*tT£S n 
OB8«i:iaiSI^«a)|i!l«lc*4/=«). S n tHfikaflsffl 

u - A I - 1 1I%T i H!:s i ZmuLtzm-S* S i 

3 ii% zm^rmn Ltzt^iz itmmuwit ttt,\z 
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[OO 3 6] fc*>\ «SlB«l»»lCfcLNr. SidrMn 

*4i4cti*a<jai&*trfcy. *toKitnvtn\zt$i* 

[0 0 3 7] (6) -f-(Dte(D7cmCDi^ 
N i ttffiSttSfCfclvCtA I, S n, T i , Si <t« 

u «<btt*ii^^i:ii^<tae)*iTtey. *fcMn. 

F e^<t£*,|CCu-A I 5R(Dj8ffi$££<bLT. £ = 

of + r^^*T^S^ilt>i±T. myL\tmt$&<Dfii&m\z 

SLl\, L**U 3Xh«J6:ffla^bt*iBl0ll% 
ETF* »£L<[*5Sg%J^TlcittoTfc< Lt^cfcV 

[0 O 3 8] Ni O0*B£3c£<b-r*fM[i. A I 

•tr>a)«fflia**#*ic. c u<&&\z&i\x pftzsim 

^it'p-tl^Ttmt Lt, Zn, Be, Ga, In, S 
b, Si, S nfc^^ff bW^tl^b^feli, 
[0 0 3 9] ^t>fC. «^*0)WbttlzH*?&:|B«*# 
x.-?>7c^<*: LTfi. C o, Be, Cr, Mg, Ag, T 
i. S i */»<a<»P,*LTt5y . -HbC05t;^t*^B^ 

[00 40] ^/r^^ic. *tttsai&trft(cri % 

W, Mo, IflS7 XtJ^5fc, S i C, Si 

4N3, Pb, Hfo\ MnS. PbS, TiS, =&ff^ 

^btta»©^»o)«.a»»A<8iaMicwffl-c * « c t it 

B^t>^-efe^o 

[O 0 4 1 ] 1tjIS(0T i, Sn, Mn, Ni, S 

i. Co, Be, Cr, Fe, Mg, Ag. W. Mo, 

pb, pm<DKm<Dmn\tm<D&&jtm A t>cu t<D<&& 

^B^b^-Cfe-So 
[0 0 4 2] m2^BJ(i. mi&BJ^Cu-A 1 

s«e*t» ic #ao>** jtm $ m *n-r « c <t re o x & 

[0 0 4 3] H-r^fC. ff2ft«rc,»:««$««an0 
1 - 1 21I%0)S n <t, 2-14fi%(DAI 

tmtSCu-A I - SnXDMtWtfBMtri: 
«iB»* ^ ^T-i*<b * HX is. 4 d <b t«tt <t -T ^ ^ (7) 

[0 0 4 4] l»E«2*MI=fcL\-Cli. T i fccfct/S i 
0>5*>0) 1 Sm±A<. ^^t^tlT i ; 0. 3-5fiS 
%. S i ; 0. 5~3M;l%<DffiHrtT*^£;h£CDtf 



(7) 
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*££*iU:«fbl!££#*.*Mn, Ni, Fe?0)^ 

%J2lT«^aSaD**l40)A<#*Lt^. P. Zn, 

Fe, Ni, Co, M n , Be, Pb, Mo, W, M 

[o o 4 5] miBcu-A i -s n jRttfitsnttnrc^ 

y, a»*f»iLTW«(t#ttiz«*i*ct*«BB&^ 
fc^o *fc* wecu-a i - s n mmmmmmiz 

It. Ti, N i WlftmOS n<Dmmte§&>?&£z}^ hP 
it&ffilt^&kk t>IZ % T i , Si. Mn, N i 

<b5c**a*L-c. «a*Bss-r zzkiz^-oxmrnw 

[0 0 4 6] gffic u - A I - S n^#gaib 

*= 0 flfifit: y* — XgjfCH v 2 O O Jgl±(D«K>S:*B 

T>*-f hlESgjS (Ms A) *<Mifi«l::fc*fca6l:: % 

* «»«E«»*3W»»<z>ai»tt* tiKih-r « z t 

i. Mn, N i m<D&&7tmt A I , Sn, S i f ^ 

©*«*mi=fcL*Ti*, £ts<t<DES£i££' 

[004 7] *fc % + -ffifflfiS^Sfc-fr^zi: 
lector. Ke*r*4<DjSSffiA<«fc y/j\* < te%&5izL 

x. mmmv<o&m&teft<D)$-tois&wi!bzj:o\z % 

[0 0 4 8] zcoii^fzfi. Witta)jnf^& 



oti»Rtttf*§t»«. m*. temwHt-syMDim 
<DMBm±izttTrz)®gkito. 2izm%vL±xfemx$ 

izktftoZtiTl^&Zikfrb* iMMBlcfcivc*. m 

L^t^b3 5 (ta%eiTi3-r * c ^ y »* l u c 
*fc\ o. 2fta%a)5B>aMft*M««fu$-B>«a«ic 

[0049] itjiB^ifi«*4i: Lxmm-t^m^zit. m 
EaM»»a>a*»**Hfsa>»ttfc«»Lfc*iz. a 

tf* a*tt*ta«lcrt»LT, 8 o o o cm±0;^Jgt? 

■e«Ktt««a»«»tS*ic«J»-r*ct^-e**. 
ctor. c*i*3*LftifJnxLfc». »»*L<r±*y> 

ii«K&iK*««»(Da»»»^tt^*L«ator»»A< 

Z>Zk\zt±Z> Q 

[00 5 0] *fc % ttUlcfcftB, MIBjEttAMt 

t^ciri^ot, J:yaaiHiMaxL^Mttan*r«& 
Lxmmxzzktuz. nmncittiniiz.kot^ 

[0051] ^c^t, «ean«t»«afti=tttea« 

Lfc&lz. S/zlT? 1***1 £3*lffl If LT»tt-*-&*\ 
* 5 \Z Lfca*«»a»»*tO)8aft*ftA<ftI t>^TLN 

W*4$, »9o o°cm±(7)^$g;Sffifi^-e#ii^#7cm 

l>^/»<. aaibr«tt«aKJ:yfiaaaj«-ea*«:K 
&&Z7K-fzk&mmLx. &&ktjiz>fflwo>m&m\z 
m*g<Dto®k m cfr*ti& y t>-r*^ic/h* 

^Lfc^ic, * biz 9 o o°ciu±a>;afl[aj*-e«Bfcjft 
is-r^c^izct or. a^P^g®ircu-A i-sns 
tt«tt»»a*tta LfcaMttanfftrtraa-r « c 
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[oo52] mffi»2*Miztei^r. cu- 

4M«%lz/j:ftJ:5lcaSlD**tfca*»SR*. RfrS<Z>R 

[0053] «tJIB»*«p«o«s»^a>««» 
/*fci4«ft^*-cfc-5(D>&<fiL^ ffirEHfcffltt 

*p*<aa7»a(Z)^--r ju;h* y in*** 5 ic **i*<da<a 

[0 0 5 4] *«geH(7)a*tt«}HtiM«|Ccfc*Ltf % S9S5 

Cu-A I -SnilBS^iifittJIIiL, H 

yS) xffifc L < litfffl^-xi::. *&ic % ^SP^jb^ 

A if Jinx iz * o r . ««a»»»icffl*L35<**-r * z t 

[0 0 5 5] *fc % mUBSAtt^fCcfeftRttfig^fteoft 
t> y lc % S^»*<7)ffi«fiK^«: SiEttflg L fcfcf If 

r «HB««rt ft »iziE« l r «*««-r * - 1 ic * o r 
[0056] ££>iz x ca)^a>«ttjs»{tici±nKS!^t 

[00 5 7] ffira»a> «t 3 |z % 8 0 0°CJa±<D;aS"ClJS 

ffiur. s«»-r4xs* 1 BU4±«yis*rt. «e-e 
«»tt««aB*t»tMJt-r«ci:3&«-e**a)-e. zti 

p^acirlZcfcot^^va^ if 0)^ttlZ§SlcADX 

ttl=£L<, LTI*A*-c#ttiM:3tt 
*t*k flx.tfMmfb«M«i //miaiTic«3^<»«-e 

w. Mo. -fe^s-z^x, xaiBtfr*, w 
c. as. -9— B(*»»*J«$»Mk-e««::J: 

-[0 0 5 8] *fc % **MT?li. Pb*M3Rtt«aBtT 
»*H*Ja±<DBBIJ»a>ffl**ttlcB;h % fro»«ft# 



tl*»JWSttl=«;hfcBB»tt*<* tirafta)J:?tt|R|D4: 
(of + 0) x«tt***Blz-r«ztlzJ:o-C«»$*i 
*Z^*fl.aSLT. Cu-AI-Sn»j»ejBi»»J 

«*k«*««lt* -<«k**ifc«d«eaB»»* 

BB«Lfc. ty*3i+. *»$ffi«aB8|3tt(*P b ux*j| 

[0 0 5 9] t£t$ % m&<D£5\ZT i , Si, N i, M 

a)J$a^ffi«Lfc (or + 0) Xffifflltt^SglllcLfrCu 
-A I - S n Stte«6jBlll«l:t4 C t A<a*li 

4o 

[0 0 6 0] fflffilZig^JSjgLfrmtBCu-A I - S n 

»a^jSiBj|»«Pttli, 1MES*»*£flElttni 

Lf-*pj*jT?7 o o°cm±<DaKTf«tt-r*xgs-2aui 
*it«fittsiEttfiejKizj:*KftK«a-e«k y«a-e© 

««lc J: o T t mtt«ttll*tfttf « t>4x-5cfc 5 1- L 
**tt(D'J>fcl\p b UXaB*«*t»*J:3lcLfc. 

[0 O 6 1 ] *<*Mf::|* % £4, . ft& 

Snt&5fc. Alft*. T i H»*3^6ft*fHBC u 

-a i -S'n3R*»aB«»a)S^»*s«tt[±ic«flr 
U Kffl % +tt*fcl±a5c»BftlcMBfLfc««*Frt-e 
7 0 0°cw±a);SgtiS^Lt^b, EfiSfifcJf^ (« 

T?a>«»XSi:* 2aJSL±Jfty3SLTCu-A I -S n 
^^>C < b^<»^L<. I^IB#lc^tt^«fcyiS-lc-r^l= 

a i -s ns«8SB«»+o)s nmnmb<3mm%& 

A I -3SS%S n-1S2%T i =7C^-Cli1 Oil 
%A I T* (Of + 5) -tBI=tt43^. 2MS%A I Ul 

±T?l*iS«*«lcft*fc»lzflHbLil*TBak*tt3ft«B 

4o 

[0 0 6 2] *fc % B«i:(OS3eLfc»*ttt»4fc«> 
lei*, a 1 Sioi$M< Lts nitoiJiSift^ci 

L L>^. «TE C u - A I - S n ^!J&gaS!)*m0> 

s»3A h*«»-r4fc«)iri4s nas«i*s«*-r4c 

[O 0 6 3] *ftMli. Snj5-1 211% 

^W-T 4«$PS0) C u - S n £&ftj££tz\t;R£M3i£ 
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H*ffl*t£LTjm^ CCO^^gf5W±IC2- 1 3li% 
A I SBJSIcHB**ifc«HSCu-A I £ft£t»££WAi 
Lfcttf::* 7 0 0°CJSl±"eO)«*S ■ EEi£. 7 0 0°CfcJL± 

■eo>*«ti L < i*E&;fc£tf 7 o o°cia±rco«e(Dft 

[0 0 6 4] ZC"C. JttJfB7 0 O°CJU±-e(0jft» • E 

IE. 7 oo°cia±-e(7)il:^^L<iilE3i*>cfci/7oo 0 c 
j^±-e<Da«(D*xa$ 2igja-b«y5gL. cu-ai 

[0 0 6 5] *fc % miBCu-A I -sn«a*m<Da 

Itiftto&OlZit&m&f&JSLL&l^T \ , Si, N i Htf) 
*g;MA<7 0 O o CI2lT0ft^f3fcl\TI*«fflA<*±L-C 

SI* 8 O O e CJa±T*&£C<t#*?SLl/>o 
[0 O 6 6] MffiSSIElCfclN-C. Cu»*IZAI ; 8l 

*%jaJia>0««£*trcu--A i s*SH»*fc<*:tf/ 
ftajtaniL*s:a*»5RS)i*aMit_hfzik*L. xs« 

4>tt*fctta5E*BftfrBBLfc«**p«-e7 oo°CJU 

flMb***-a\ tH&<DS n<D9Zyf&$m$h\zm±L* tt 
L*U T i *a>«ftBatA<B*lcB*Lrj:yB!ftL* 

-tore. «»*tt35<«Ba*4i*»*i=tt. ai* 
iitf^a— *«*-ch 1 5 oa<*?£L< , «ty»* 

tt^o f**«0)cfe5icffiiSiBffiiET-ca)iiH*fi 

<. c^jfl^izttttejaas^ysFatRfflicifi-jitsi: 



[0 0 6 7] 
BWT*. 

[0068] (BBfli ; *»tt*5ckt/««ttlc»-r« 

A I jSAD/*0)»S^S n^Jtaa)»e) 2 5 0>'r>aa 
TCOT h^-<XC u - 6. 9. 10. 2. 13. 7fi 
%A I 3 0 0* y vzlJUTCDT 7 h7-fXA I 

SnThV^Xtt^ 3 O 0> V v^l^JLTOT i 
H*»*fc^t/«»ffll»* (flEB&gCEl 5) 

Si lc:***i*«Jifc<fc y fc*;E$t»3fc£* J I SCO 
3l»yttB^ffl*fifCT*»JE*4 t o n/cm2-c/$ 
ff2U 5l«yKBW-i:LTa)^(*a)^-jS.(ft*) 

[O O 6 9] 
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[O 0 7 0] Z<0J8Sfrb. Cu-AI 0>#&ttf;fc£A 

LB»lc«a-T*ffl:Bta)**Lxci:A<^4 0 fciJWi 
^ICOlxt^No. CMOlt j?||(DCu13. 711 



y^fitio. 5 7%l:taLtl^, Z(DZbfr* % 

u-A I «»(*$*4l»**ffll^T»J:5i:"r4a$lz 

Ltli, $1 !C^£;h£ c fc5K«St#A.I fcJ:t/A I * 

[0 07 1 ] ^blc, S1 lC^**l^;1^»*-C«ff$L 
fc3l«y«Kfi*Xffi««*Pl?. Xffiftttl 0-2 t o 
r r. 9 0 0°C. 1 0 2 0°C"CBMS£ LfettCOttMflc^ft 

i^a)Si*4No. CA1. C A 3 , C A 5 , C A 7 $ ht« 

ufc^m. i o 2 o°crzfciNTt a i asimaBa)A i ag 

A<S LM5 if LTl^C cb 0 * 

-a i £&t»3fc£ff]isu ^ott8#EtKDA i m&$m 

7Ltf5, 6%J2ITlc«<-T4Zi/i<ieMltffc*Zi:3&<t) 

[0 0 7 2] 3H%Sn (HI%T i ^^T 

T?(D) ^J)P<^i^S^ai <7)|5t*4N o. C A 2 , CA4, 
C A 6 , C A 8 , C A 1 1 -Cl^fccrl^s 3li%S 
n(D^JjD(i. A I &jta&(D»lMzH;bb-r\ 9 0 0°CO 

ffiffl*«rtt«aif*^atH»ic»s»a?i* % io2o°c 
or. a*o)?wttjjffi-ec u-a i xttMAdi 

[0 0 7 3] (mmmz : A l»*SA IIcrU:Cu 

-a i izz\^ &&m'&&7im(D§zm) nmmi izxmi^ 

tzmMffiM*. Sn«*. T i H|»3fc. A I 
|C % 3OO^7ya)UT0Mnt»^ N i «ft 
(2 51I%P) . S iaSJiJ^t, S2("^^tl^ 

yHKft*i*ffll^tllDE*4 t o n/cmZX-mZL 
fc5l»yKKM-*1 0-2 t o r r<7)KSTT% 800 
-1 0 2 0 o C<D»ffffiB-C«fiLfcHL *0)«fii*^a 

2IC^c3F*lTl^SA^ fiE^(*<7)^il*9 6. 5 6mmT 

[0 0 7 4] 
[«2] 
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No 




Al 


Sn 




S i 


Mn 


ri I 


ret /r 


Cu8P 


1 020°C 
2hr 
vrrnv 


1000°C 
20mi n 


960°C 
20m in 


930°C 
20m in 


900°C 
20mi n 


850°C 
20m in 


820°C 
20m i n 


1 


Ba 1 


-7 


Q 














a/, 5/ 


no i 


y a. i o 


yo. c 


yo. 


97. Qk 


Q "7 QQ 

y f . yy 


2 


6a 1 


c 


n 














y >. ot 


98. 5^ 


98. I 


98. 75 


98. 8C 


98. 2 


98. 56 




Ba t 


1 C 


£ 














30, \J£. 


no oi 
y O. O 1 


yy 


yy 


99. Ot 


98. 4c 


98. 87 




Ba 1 


1 1 
i i 


n 














98. 42 


98. 93 


99. 31 


99. 36 


99. 41 


98. 51 


99. 12 


5 


Ba 1 


10 


















no ce 


nn "jo 

yy. fc. 


yy. ot 


yy. oo 


S9. 9i 


1 00. 07 


o 


n_ i 

t>a i . 




D 
















92. At 


99. 3£ 


99. 77 


100. 3d 


100. 77 


1 00. 76 




□ 3 1 . 


1 n 


y 
















89. £ 


97. 27 


99. 37 


100. £ 


101. 11 


101 . 23 


£ 


Ba 1 . 


A 


6 
















94. 4£ 


98. 65 


99. 06 


99. 24 


99. 31 


98. 91 


y 


ba I . 


5 


6 
















93. £ 


97. 99 


98. 83 


99. 2 


99. 23 


99. 04 


1C 


Ba 1 . 


6 


6 
















91 . 27 


97. 1 4 


98. 68 


99. 2 


99. 32 


99. 21 


1 1 


Ba 1 . 


7 


6 
















88. 09 


98. 07 


99. 15 


99. 4 


99. 6 


99. 46 


12 


Ba 1. 


8 


6 
















89. 33 


98. 57 


99. 46 


99. 62 


99. 9 


99. 59 


13 


Ba 1 . 


2 


1 1 


















94. 44 


96. 62 


9B. 79 


98. 8 


99. 42 


14 


Ba 1 . 


3 


1 1 


















93. 36 


96 


98. 32 


98. 83 


99. 53 


15 


Ba i . 


A 


1 1 


















92. 59 


95. 27 


98. 02 


98 75 


99 51 


16 


Ba t . 


5 


1 1 


















91 . 73 


94. 97 


98. 58 


99. 85 


99. 8 


1 7 


Ba 1 . 


6 


1 1 


















91. 78 


97. 06 


99. 55 


100. 34 




18 


Ba ] . 


7 
















98. 23 


98. 14 






98. 11 






19 


Ba 1 . 


8 
















97. 35 


98. 45 






98. 45 






20 


Ba 1 . 


9 
















96. 91 


98. 71 






98. 64 






21 


Ba 1 . 


10 
















97. 88 


99. 09 






98. 88 






22 


Ba 1 . 


1 1 
















98. 91 


99. 45 






99.42 






23 


Ba 1 . 


12 
















98. 68 


99. 84 






99. 65 






24 


Ba 1 . 


14 
















99. 3 


100. 8 






100. 68 






25 


Ba 1 . 


7 




3 












96. 38 


97 34 






97. 66 






26 


Ba I . 


9 




3 












94. 26 


98. 01 






98. 27 






27 


Ba 1 . 


1 1 




3 












95. 03 


98. 78 






99. 13 






28 


Ba 1 . 


7 


3 


1 












97. 68 


96. 53 






98. 82 






29 


Ba 1 . 


9 


3 


1 












97. 53 


96. 17 






98. 98 






30 


Ba 1 . 


1 1 


3 


1 












97. 76 


96. 74 






100 






31 


Ba 1 . 


10 


3 


3 














94. 13 


95. 01 


98. 92 


99. 54 


99. 2 


99. 45 


32 


Ba i . 


10 


6 


3 














92. 29 


93. 56 


99. 34 


100. 48 


100. 1 7 


100. 37 


33 


Ba i . 


7 




1 


2 










95. 88 


93. 21 






98. 37 






34 


Ba 1 . 


9 




1 


2 










96. 46 


92. 99 






99. 11 










1 1 




1 


2 










98. 06 


95. 24 






100. 36 






36 


Ba 1 . 


10 


3 


1 


1 












98. 34 


99. 46 


100. 27 


100. 86 


100. 2 


1 00. 64 


37 


Ba I . 


10 


6 


1 


1 












98. 66 


97. 94 


98. 05 


1 00. 43 


101. 48 


101. 7 


38 


Ba i . 


7 




— 




3 








98 


99. 15 






98. 03 






39 


Ba i . 


9 




1 




3 








97. 19 


98. 27 






98. 41 






40 


Ba i . 


1 1 




1 




3 








98. 17 


98. 96 






99.2 






41 


Ba 1 . 


10 


3 


1 




3 










97. 74 


97. 58 


99. 36 


99. 7 


99. 17 


99.34 


42 


Ba 1 


10 


Q 


■j 




3 










no Aft 

yo. uo 


y /. o 


y /. oo 


99. 08 


99. 97 


1 00. 22 


43 


Bat. 


7 




1 






4 






98. 06 


98. 12 






97. 94 






44 


Bai. 


9 




1 






4 






98. 44 


98. 69 






98. 59 






45 


Bal. T 


11 




1 






4 






99. 01 


99. 44 






99. 19 






46 


Bal. 


10 


3 


1 






3 








96. 89 


99. 58 


99.66 


99.82 


99. 68 


99.64 


47 


Bal. 


10 


6 


1 






3 








97.37 


96. 5 


98. 94 


100. 22 


100. 43 


100.37 


48 


Bal. 


7 




1 








4 




96.89 


97. 25 






98.25 






49 


Bal. 


9 




1 








4 




96.67 


97.8 






9B. 84 






50 


Bal. 


11 




1 








4 




97.87 


98. 37 






99. 31 






51 


Bal. 


10 


3 


1 








3 






96. 76 


99. 71 


99.95 


100.07 


99. 96 


100. 04 


52 


Bal. 


10 


6 


1 








3 






94. 34 


98. 18 


99.31 


100. 44 


100. 99 


101.2 


53 


Bal. 


10 


3 


1 










10 




97. 78 












54 


Bal. 


10 


6 


1 










10 




98. 15 












CA7 


Bal. 


5 


0 


1 












97. 17 








97. 55 




97.55 


CA8 


Bal. 


5 


3 


1 












96.39 








98. 39 




98.32 


CA9 


Bal. 


5 


3 


1 






2 






96. 13 








98. 28 




98. 17 



[0 0 7 5] (1) Cu-AlS«8tt»l:««Sn 
$2(7)No. 1-17|r(i. Cu-AI Cu-AI 
l^£o ffl2\Z\t. No. 1~40)Cu-AI —ft 



A I - 1 SS%T i =5c*tt«(*0)-*26ia)'it«S*<^* 
[00 7 6] Zh*m2&£lfm2fr*BAZ>frte£5 



(12) 
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[0 0 7 7] |2]2[C;^£;H£Cu-A I <7>&*£f*^5££ 

|C % 3li%S n tliW^MSt^^L^, 611% 
Sn. 1 1 II%S n-rrfiBflb^(C. 1 000°C. 9 6 
0°C. 9 3 0 o CT^^ilX|g^t»^^LT. Sn;£AQ[C 

£ y * »fi ic o r «»tt^a# * *ir -5 w t 

tft>fr*>o LfrU S n»a»*D-<?J|RlilLfcta)ICl±H 
o. 5, 6ICfcl\T 1 0 0 O'CVOi&tg&ffitf^ZlW 

[0 0 7 8] H3!Cf£ % 1 0 00°C. 9 6 0°Cfccfct/9 
0 0°CO)#;aftl=:*5l+*Jlffl««ft<DCu-A I — S n 
£7Lig» (S2^(DNo. 5-No. 1 7 0)HKfr) 

[0 0 7 9] Sna>»JF«atfC»-r*T i 

&& l )BjmiZ-t&tztb* &2tp<DN o. 5~No. 17 
ico. 3li%T i sas*DL/=t©a)i 0 0 0 0 C[Cfclf 

*«?Fa>^*l* fc«fcl/N o. 13 — No. 17IZ0. 3 
II%T i £38»Lt::*ia><D9 3 0 D Cf-fcl*£f£;T<7)^r 
ftJfflSLfco 1 0 0 0°CV(DN o. 7|C^> 

[0 0 8 0] (2) Cu-AI»»»«»|:at*Ti 

Cu-Aif:Ti HtmtKiLtz^a)»t>»^tAifi9t2 

<DNo. 18 — No. 2 OIC;r£*U Hj4lC[£. 100 
0°C. 1 02 0'fc-CKffilMiLfc*Jll*««aF#lTl^*. 
C0fg^^bB^bA>|- s 1 OOO O CT'O)31^^T?0 

tf>l*P>o££%;L;Kl£ % SftTBb*ifciBS«8tL^ 
[0 08 1] (3) Cu-A I S»$Sffll:at^Sn 



|2i5fCf^ Cu-A MCS n, T i H £jg^j£}lO U 9 
6 0-100 O^-CtteLfcJid^ftiSi***^*^ 
Tl^#. Cu-A I ICS n, Ti**a»APLfca* 

«fcy*H**:iRtiisi£3&<asi**ifco ctii*. ffj^iia 

2«£(7)No. 28 — 3 2. 3 6, 3 7, 4 1, 4 2, 4 
6, 4 7. 5 1, 5 2(DUn\Ztil^X, 1 0 0 0°COS 
Sttl6B*i:Cu-A l -S n=5cSfli»l*-e»IB**ifc 
fSjTffl^i ~3SM%T i (OlS^^Dlc^orSiSIc 

*<fty. sn»in^cfcy«±-r«a«*<*«(tnic» 
[0082] (4) cu-a i mmtmizti-fzto) 

H6IC|* % 1 00 0^IS««LfcCu-AI-1I 

«ra<DJ:5ics nSftaMttttttttft&attJR 

rt<I2#)£>*i£o *fc % s i lci3i\rtH*«:fla8ttffiai 
&»A<«B*;hfc. ClGHIfite. 1ffi&(Dcfc5lcttJ8iaM 
ICA I fcSn±l***-CflW»l+A5*t. H«ttfflT?l± 
I5£A>±f;Stt*:b*:i^£* A I ,t S n £T?f£MUHHk 

T£i*. a»0*±*»lti*t^ofc»*tfs i ico 
t B#> ?>*tS Z <t lcjeH-r*fctt-cfc« 0 
[008 3] Mn % tffft (Fe25P) [COl^T 

^*y^4^(DTI*4U>^^^^ffi^m^lS^ 

ltRLTBH8ffiita»l*3S:<. KSSLS < fcoTl*4 
ab-efo£<t#;*_b*i£o £fc* Cu8Pfl)«8S8tf7 

1 4°c^{£<. «eB»axsa«-c0a«©«±iZcfcoT 

[ O O 8 4 ] (HJfeffy 3 ; Cu-A 10) (fff^) 

1 0 0 0-8 2 0°C"Ca)B*«»«*lCtt-5< Cu-A 
I -S n(7) = 7cttSII§14«CDcv. 5ffi(D##«ffi«)5i<3S* 

HrL>|, 0 C0)e£ifr£> % C u - A I ~7C^lCfclt£ 
(ar + £) — ttttttft*. S n(D5$ADfC<fcoT J: y«A I 

;&Jg{Ri|lc}ff£L. SnA<^ffi*J:ySffi-r67c*-Cft* 

^tW5. *fc % El7 4'056ftlt:^^ti^cfc-5lc. 

«M-c©*ircf*«fcy«A i afi«i=fct>r^«a)» 

LTl^UC:£fc££^(DT*fc&o C<02MF«ttffilcfc 



(13) 



4$Hfj2 O O 1 - 2 7 1 1 2 9 



18. 5 < 2. 5x (Al 11%) + (S nll%) 
2 8. 5 
; (a + fi) - 

[0 0 8 5] 

[S3] 



No 


1000TJ20min 






fee 2 (Hv) 


1 


98. 1 




47 


2 


98.54 




48 


3 


98.81 


or+100 


S6 


4 


98.93 


ar+40# 


67 


b 


98. b6 


or + 70# 


74 


6 


92.46 


100 0 


70 


J 


89.9 




118 


8 


94.48 


a 


30 


9 


93. 3 




b^ffc 


34 


10 


91.27 


ar+b' 




42 


1 \ 


88. 09 


a +5 p 


37 


12 


89. 33 


ff+2b# 


4b 


13 








14 








lb 








16 








1/ 








18 


98 14 




46 


19 


98 4b 


a 


4R 


20 


98 h 


a +4> R 


45 


21 


99.09 


a +4> R 

Jf f~> 




22 


99 45 


a + p 


77 


23 


99 84 




81 


24 


100 8 






2b 


97.34 


a 


loir 


26 


98. 01 


a 


130 


21 


98. /8 




195 


28 


96 53 


a 


9b 


29 


96. 1 / 




123 


30 


96 74 


n ^ 


186 


31 


94. 13 




185 


32 


92.29 


a ioof 


203 


33 


93.21 




110 


34 


92.99 




170 


3b 


9b. 24 


4b-&^ 


240 


36 


98.34 




188 


3/ 


98.66 


a+SHfc*ft 


223 


38 


99. lb 




91 


39 


98.2/ 




80 


40 


98.96 


£ + a 


67 


41 


97. /4 


ar+60tf 


130 


42 


98.06 




176 


43 


98.12 




45 


44 


98. 69 




48 


4b 


99. 44 




bb 


46 


96.89 




151 


4/ 


97.3/ 


/Mb* 


203 


48 


9/. 2b 




bO 


49 


97.8 




42 


bO 


98. 3/ 


a + p, ite«i 


65 


bl 


96. 76 


fy+bO^+henit-g-Jisa 


125 


b2 


94.34 




183 


53 


97. 78 




111 


b4 


98. lb 




126 


CA7 








CA8 








CA9 









[0 0 8 6] *fc. tfkt£'ikO>m$&M.tl\*. Bfttotbm 

rtafftaftjjBaLti^tf, **u*£ < ©sunn 

[oo8 7] &fc\ miBiwwttiBofflHtt. cfcy«a 
j§.~o<d j&jg t cfc y Sa b#iw -e 0 fills f c £ o r 833 (c a 4 

i***Jfi«<D««««fflJS8 2 o°C2 oftx*E.mim3:rf 

ffi (7 9 8°o Jii±icj3ixT**Ma)^priB5c*-e»* 
s n u a>aH£:«*tt s*«lti*« z t 

[0088] (mmm* ; ftm$£<nmMtmm$\±<z> 

KB) »4fzl* % *36Jfi«^«-r*S*t»*a>E*fflrt 
^^t^^ 0 Blli + x*§«|». B2. B 

y. B4liCu 8««%P<7>atffl?L*3pJfflLfc#affl» 
W<&»»£KB^*fcA6a>*a>T?fc-5 P SMIRK 

[O O 8 9] 
[$4] 



IP* 




Al 


Sn 


TiH 


Fe25P 


Cu8P 






®£(Hv) 


^1 (era 3 ) 


Bl 


Bal. 


10 


! 3 


3 






99.3 


a + d 


165 




B2 


Bal. 


10 


6 


3 


2 




99.5 




230 




B3 


Bal. 


10 


6 


3 


0 




92. t 


P 


235 




B4 


Bal. 


10 


6 


3 


2 


to 


94.3 


P 


217 


4.7 



Vt&tt ^^J^^(Cu-252n-5AI-3Mn-2. 5Fe) 
[0 0 9 0] «ftt»£0>J&»f** M5 3mm, Wg4 



7 mm. 3 5mmO)Rfgf&£2 t o n/cm2(?)|J 



(14) 



4^2 0 0 1 -2 7 1 1 2 9 



JfcI£±llCTmV M6 6mm, [*3@5 3mm. S£4 
Omm^ii (S4 0C) (7> ftflgflfz-t? V h L T . B1 
•Cli9 9 0°C, B2, B3, B 4 Trl* 9 6 O "CT'^tl^ 

[0091] usicii. m^^m^coM^m^m^t 

mz4&Ltz 0 ^tz. m9\z\t, b i (Dfom%&Rw$w) 
+ #) ~nmm~te'z>x^z>zttft>frz>o &tz. b 

1. B 2 <J)i&$nM£$(D tf f} — X$J[£ [±H v = 1 6 5 % 

h v = 2 3 o tm&xmntetj&izte-oxi^zbtffr 

fr-otzo a4*lcli^g^^SMIZTlffliL 

tzffl^tmmmm$&mtf7ik£ixxi^tf. m&omn 
\z ± -ox&^mfimmz&mztix^z ^ t ^m^ 0 

tetis B4(D#;E&Ml£ift4~5 cm3 £ gg!g$:#;fit±# 

m#>*titz 0 

co 09 2] hioicia. mmimmwoiwii&mtum 
tixi^&o mmumtmuyviszL(Di9i&wntf8 o o 

kg/cm2|t1 OOkg/cm2r(bf:i OOOO 



mmmm^mLtz^j . Mm^}tj:mH^m^<%±Ltz 

B#£ -CKit £ * B9f L T If fffi L tz 0 
[0 0 9 3] SI l^bBjlbTbMC. ^B^fiJg^H^ 

\±\Z&h,tz£l^£%7r.?<D\ZttLX. B2#l*g&¥ 

ttjfia^^tfB 1 «ct y tj: y fthfcHjefti±£«aL 

[009 4] (S£Jfc#J 5;Cu-A!-Sn ^ttfiffiO) 
JSljfiiSKltUt) «2lC^*4x4No. 1~No. 52 
<tCA7. 8 0)«»Lfc5iayK»Jt*. *a>Ktt**< 

a)a>ffi*£Bisu *bic-t*i&a)Effi- (2 

<Dtif&X<D&t%m (AW) £;li]SLTSIM$te£l¥fIL 

tZo 

[0 0 9 5] B1 2lcl±. £iIf§^JSttKf*i8a>«E5S:E 

(a) ffl»Ktt*;i/y— 0)MSB (b) tfTT^tlX 



; S CM4 2 0«jR«A*i 
H RC 60-6 
2. 5SOT 
jH»J* ;EO10, ; 2 5 O c 

JSiS ; 1 Om/^ 
SE;Max800kg/cm2 ( 
^U)i3i$>tli*£Il 2 mmT* 5 mmlCfiDX LfcflL Jg»K 

»*;uy— ic-tr^ hL-CtOtlcfltLfc. SKK»0)®JE 

©ii«^»«a)ii«3^ft(+3Ktf 5 o k g / cm zmzg. 

ELWbi^8 OO k g/crr»2^-Cg^Lfzo 
[009 6]#R«)i(Dt;^*-xaiHv, PVlfc 

i*isiA/iftt<. flt^icA i Mm^m^iz-oHxmiti- 

0 *E«Lli<fcy. m<blT 

©Cu-AI. Cu-AI-SnS8B(»flJgS7y? 

ic*t^*T i <Dmto<D&9\tmtbxmmx*&v. *<d& 



m3/#, . 6 Q c c 

50kg/cm2|) 

®«ItftafffllB«»»za:-<T. (a 4-/9) -fifcefctf 

©t i , si. Mn. n i tebombniz&'oxMmHiS. 
tfat*h«cHfflb^t«:ofc c ft*5 % a 5 +(D c 
A7, siz\t9 o o°c-eo>Jiffla«^iH* 5»i:Ja< L 
T, EI£±:«»£=S«iBL/= (3S2Rffl 

[0 0 9 7] 
[$5] 



(15) 
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No 


Cu (CE) 


A 1 


Sr 


j 1 


S I 


Mn 




pe27F 


3 Cu8P 


2S1R(900) 
Hv 


2S1FU960) 
Hv 


2S1R(850) 
nv 




mm 


r/1la 




f£ filing 

\ C; 




1 


Bal 


7 


c 














72 


R1 


7Q 


ZDUU 


U. 




a 


2 


Bal 


g 


c 














84 




gc 










3 


Bal 


1C 


c 














oa 


01 




4UUU 


fl 1 c 

U. 1c 


90C 


ot B 


4 


Bal 


] 1 


0 














ftp 


QQ 


1 w; 
1 uo 










5 


Ba 1 


1C 
















0/ 


ar\ 
t>U 


/ f 


7nnn 


0. 11 


90C 


— — 

a + p 


5 


Bal 


1C 


Q 














7fi 


79 


/o 


oUUO 


0. OS 


900 


p 


7 


Bal 




9 














fi^ 

°J 




7fl 
/U 










g 


Bal 




5 














/ O 




1 L 


4500 


0. 12 


900 


a 


g 


Ba 1 


5 


(5 














^7 














1 0 


Ba 1 


5 


6 














7*? 




RQ 




5500 


0. 0? 


900 


a + & 




Bal 


7 


5 














D3 


oU 


/!> 










12 


Bal 


j 
















7P, 
/o 


R9 


70 


8000 




0. 07 


900 




a + B 


1 3 


Bal 


2 
















OZ 




oU 










1 4 


Bal 






















Q 1 










1 5 


Ba 1 






















DO 


4500 


0. 21 


850 


a 


1 6 


Ba 1 


5 






















8000 


0. 09 


850 


a + 6 




Bal 


















-7-7 




64 


7500 


0. 06 


850 


a + jS 


1 8 


Ba 1 


7 
















1/11 






3500 


0. 19 


900 


a 


1 9 


Ba 1 


g 
















1 3 1 














20 


Ba 1 


g 
















lot 














21 


Ba 1 


10 
















1 00 






4000 


0. 07 


900 


a + @ 


22 


Bal. 


-j ^ 
















lOZ 














23 


Ba I 


12 
















tot) 














94 
tt 


Da 1 . 


14 
















lUo 














9R 


Da 1 . 


1 




O 












135 














9fi 


Da 1 . 


9 




O 












14/ 














/ 


Rn 1 
Da I . 


1 1 
















165 














2R 


Ra 1 
Da 1 . 


7 




1 
1 












1 f!9 














90 

£3 


Da I . 


Q 




-1 
1 












155 






6500 


0. 04 


900 


a + B 


30 


Ba 1 




3 


1 












134 














31 


Bal 


10 


0 


0 












1 on 




193 


1 46 


7500 


0. 02 


900 


a + B 


32 


Bal 


1ft 


D 


O 
yJ 












on 


188 


96 


6500 


0. 03 


900 




33 


Ba 1 


7 




1 
1 


0 
L 










1 1 U 
















Da 1 . 


Q 




1 
1 


9 
C 










117 
















Ra 1 
Da 1 . 


1 1 




1 
I 


0 

L 










103 














36 


Bal. 


10 


Q 
O 


1 
1 


1 
1 










D 9 
OL 


1 24 


1 06 


8000 


0. 03 


900 


a + B 


^7 


Da 1 . 




fi 
D 


1 
1 


1 
1 










103 


1 92 


67 


7000 


0. 04 


900 




38 


Ha 1 
Da 1 . 


7 
1 




1 
1 




Q 
O 








155 














39 


Ba 1 


9 




1 
1 




O 
O 








157 














40 


Ba 1 


1 1 




] 












ICQ 

\ DO 














41 


Bal. 


.10 


3 


1 




3 








136 


159 


132 


7500 


0. 02 


960 


A. O 
U T P 


42 


Bal. 


10 


6 


1 




3 








121 


162 


103 


6500 


0. 02 


960 


B 


43 


Bal. 


7 




1 






4 






147 














44 


Bal. 


9 




1 






4 






135 














45 


Bal. 


11 




1 






4 






138 














46 


Bal. 


10 


3 


1 






3 






115 


155 


136 


8000 


0. 01 


960 


a + B 


47 


Bal. 


10 


6 


1 






3 






88 


164 


88 


7000 


0. 03 


960 




48 


Bal. 


7 




1 








4 




80 












a 


49 


Bal. 


9 




1 








4 




73 














50 


Bal. 


11 




1 








4 




73 














51 


Bal. 


10 


3 


1 








3 




79 


79 


69 


7000 


0. 02 


960 


a + B 


52 


Bal. 


10 


6 


1 








3 




82 


113 


61 


5500 


0. 04 


960 




CA7 


Bal. 


5 


0 


1 












150 






4500 


0. 08 


900. 5m in 


a 


CAB 


Bal. 


5 


3 


1 












169 


3S2R 


I 


5500 


0. 02 


900,5mm 


a + B 



[0098] (£U£0j6 ; mmziz^mifei- &&&m* 

TOinmT h7-f XWr*. (C u 2 0||S%S n) . ffiT 
Cu2 0. 2®S%A U Cu50. 5 

it%A i 7 ^-zjxn^te&ummm ^ x^m\^tz^ 



mWi (SS400, J1^3. 5mm, r|ig90mm. 
3 0 0mm) ^(m*£*&!£3ll££§IJS L tzo 

[0 0 9 9] 

[^6] 
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Cu20Sn 


Sn 


Al 


Au20AI 


Cu50AI 


TiH 










PBt 


Bal. 




35 


3 


5 






0.3 








900 


PB2 


Bat. 




35 


3 




25 




0.3 


o 


o 


a + B 


900 


PB3 


Bal. 




35 


3 






10 


0.3 








900 


PB4 


Bal. 




35 


3 




15 






Q 


O 


a + fl 


900 


PBS 


Bal. 




35 


3 




20 






o 


o 


a + B 


900 


PB6 


Bal. 




35 


3 




40 








mm 


fi 


900 


PB7 




Bal. 


12 


3 


6 






0.5 


Q 


o 


a+B 


980 


PB8 




Bal. 


12 


3 


8 






0.5 


o 


o 


a + B 


980 


PB9 




Bal. 


12 


3 




30 




0.5 


0 


o 


a + B 


980 


PB10 


Bal. 


12 


3 




40 




0.5 


O 


o 


a+B 


980 



[oioo] ( i ) M«^G>K»fMi - tt*tt«a>SK 

*6*©pbi^&pb6 (om^mm £mmm± \z 3 

8°C0)T> : E~7'»»#X»Hft*FT. 9 00 
°c. 1 0»IHiD8ft**t4J:3lctt^Jft«L. Z<D&lz(± 
S«"CjftSJIj&t 1 . 7 mmfZ&^J; 5 fwJESLfco Z CO 

A I I(HA I , C u 5 0 A I Lfcif ^IZ 

»OSI»tt5R£«RLfc)&<. PB6lij8«ttj:or^4 

^Ar=EEifl»rc«A«nfe«K<BftllfttfjlBLTltie-r 
*Z£#;b**ofc. 

[oioi] (2) i3'Ml$M^ttg^t 

2 5 0> ^i/ilslTCDC u 1 0H%S n-&&7 h7-f 
XM!l3lio^S nT h v^X»3R£BB*LfcS* 
&*£i|fli£0^ffi(Z;ft 1 mmBfSlZftflfU RlClIjfta 
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